The evolutionarily conserved Hippo signaling pathway is a vital regulator of organ size that fine-tunes cell proliferation, apoptosis, and differentiation. A number of important studies have revealed critical roles of Hippo signaling and its effectors Yap (Yes-associated protein) and Taz (transcriptional coactivator with PDZ binding motif) in tissue development, homeostasis, and regeneration, as well as in tumorigenesis. In addition, recent studies have shown evidence of crosstalk between the Hippo pathway and other key signaling pathways, such as Wnt signaling, that not only regulates developmental processes but also contributes to disease pathogenesis. In this review, we summarize the major discoveries in the field of Hippo signaling and what has been learned about its regulation and crosstalk with other signaling pathways, with a particular focus on recent findings involving the Hippo-Yap pathway in craniofacial and tooth development. New and exciting studies of the Hippo pathway are anticipated that will significantly improve our understanding of the molecular mechanisms of human craniofacial and tooth development and disease and will ultimately lead to the development of new therapies.
Introduction

Overview of the Hippo Pathway
The Hippo pathway was first discovered in Drosophila melanogaster by using genetic screening experiments to identify growth suppressors. Since then, the Hippo pathway has emerged as an important field of research that continues to draw interest. Genetic and biochemical studies have established key roles of the Hippo pathway in regulating morphogenesis, homeostasis, disease pathogenesis, and tissue and organ regeneration. Hippo signaling affects major cellular events, such as cell fate decisions, proliferation, and cell death, largely by negatively regulating its downstream effectors Yap (Yes-associated protein) and Taz (transcriptional coactivator with PDZ binding motif; also known as Wwtr1, for WW domain-containing transcription regulator protein 1), which promote cell proliferation and survival. In most contexts, Hippo signaling negatively regulates growth by inhibiting cell proliferation and promoting cell apoptosis (Edgar 2006; Varelas 2014) .
The Hippo pathway comprises evolutionarily and functionally conserved kinases (Table 1 ). The core kinase cascade of the Hippo pathway was first discovered in Drosophila through the identification of tumor suppressors, including Ste20-like kinase Hippo (Hpo; orthologous to Mst1 and Mst2 in mammals), WW domain-containing adaptor protein Salvador (Sav; orthologous to Sav1 in mammals and WW45 in humans), nuclear Dbf2-related family protein kinase Warts (Wts; orthologous to Lats1/2 kinases in mammals), and adaptor protein Mob as tumor suppressor (Mats; orthologous to MOB kinase activator 1A and 1B [MOB1A and MOB1B] in mammals). Recent studies also showed that the tumor suppressor Merlin (also named NF2)-a protein that is encoded by the neurofibromatosis type 2 gene and acts as a Yap inhibitor-functions as an upstream activator of Lats1/2 kinases (Hamaratoglu et al. 2006; Zhang et al. 2010; Yin et al. 2013) . The upstream kinase components of the Hippo signaling pathway all converge and signal through the downstream transcriptional coactivator Yorkie (Yki). Drosophila Yki is orthologous to 2 proteins in mammals-the transcriptional coactivators Yap and Tazwhich have both functional redundancy and divergent functional roles (Varelas 2014) . The Drosophila Hpo-Yki pathway is homologous to the Mst-Yap/Taz pathway in mammals and functions through a phosphorylation-dependent pathway. Briefly, as shown in Figure 1 , the Mst1/2 (Hpo) kinase and Sav1 (Sav) complex phosphorylates Lats1/2 (Wts) kinases. In turn, Lats1/2 (Wts) kinases further phosphorylate the downstream effectors Yap and Taz and promote the nuclear exclusion and, in some contexts, the degradation of Yap and Taz. When Hippo signaling is active, Yap and Taz interact with 719886J DRXXX10.1177/0022034517719886Journal of Dental ResearchHippo Pathway 
Hippo Pathway in Development, Regeneration, and Disease
Genetic studies in Drosophila have shown that the loss of function of any of the core Hippo kinases results in increased cell proliferation and decreased cell death, which leads to typical tissue overgrowth phenotypes (Justice et al. 1995; Xu et al. 1995; Kango-Singh et al. 2002; Tapon et al. 2002; Harvey et al. 2003; Jia et al. 2003; Pantalacci et al. 2003; Udan et al. 2003; Wu et al. 2003; Lai et al. 2005) . The knockout of Hippo pathway gene Nf2, Mst1/2, or Lats2 in the mouse germline leads to embryonic lethality (McClatchey et al. 1997; McPherson et al. 2004; Yabuta et al. 2007; Zhou et al. 2009 ). Most Lats1 knockout mice die by postnatal day 1, but some survive postnatally with growth retardation . Although Taz knockout mice survive to adulthood with kidney and lung defects (Hossain et al. 2007; Makita et al. 2008; Tian et al. 2010) , Yap and Taz double knockout mouse embryos die before the morula stage (Nishioka et al. 2009 ), and the deletion of Yap alone results in embryonic lethality at embryonic day 8.5 (E8.5; Morin-Kensicki et al. 2006) . To overcome the limitations of early lethality, different transgenic mouse lines and conditional knockout alleles have been established that have allowed for major breakthroughs in our understanding of the various functions of Hippo signaling in the development, homeostasis, and regeneration of different organs and tissues, as well as in disease pathogenesis and tumorigenesis (Barry and Camargo 2013; Piccolo et al. 2014; Zhou et al. 2015; Moya and Halder 2016) . The phenotypes of mouse models used for studying the Hippo-Yap pathway are summarized in Table 2 .
Although Hippo signaling is fundamental for tissue homeostasis and regeneration, its function is like a double-edged sword; its dysregulation may lead to severe organ dysfunction or cancer progression. For example, in mice, Hippo signaling restrains heart size during embryonic cardiac development through the inhibition of Wnt signaling (Heallen et al. 2011) . Newborn mouse heart can regenerate in response to injury up until postnatal day 7, but this capacity is lost in the adult mouse heart (Porrello et al. 2011; Porrello and Olson 2014) . However, the cardiac-specific repression of Hippo signaling in adult mice extends the cardiac regenerative window (Heallen et al. 2013; Morikawa et al. 2015; Tao et al. 2016) . This recovery of the heart's ability to regenerate upon injury involves the regulation of cardiomyocyte proliferation, cytoskeletal remodeling, protrusion formation, and antioxidant responses (Heallen et al. 2013; Morikawa et al. 2015; Tao et al. 2016) . Studies have also shown that Yap stimulates heart growth and is critical for cardiac regeneration (Xin et al. 2011; von Gise et al. 2012 ; Del Re Figure 1 . A brief summary of the intracellular Hippo pathway in mammals. The core Hippo pathway in mammals is composed of evolutionarily conserved kinases, including the Mst1/2 (Hpo in Drosophila), Sav1 (Sav in Drosophila), and Lats1/2 (Wts in Drosophila) kinases. When Hippo signaling is active, this kinase cascade is sequentially phosphorylated as shown, eventually resulting in the phosphorylation of Yap and Taz to promote their interaction with 14-3-3 protein and their degradation in the cytoplasm. Without repression by Hippo signaling, Yap and Taz can shuttle into the nucleus and bind to transcription factors (e.g., Tead) to regulate the transcription of target genes involved in different physiologic processes, such as cell proliferation, differentiation, and migration. Xin et al. 2013; . Yap deletion in the embryonic mouse heart causes embryonic lethality with reduced myocardial proliferation, and its deletion in the fetal mouse heart impedes the regenerative ability of the neonatal heart. Furthermore, human YAP activation in the adult mouse heart promotes cardiomyocyte proliferation without deleterious effects on cardiac function (Xin et al. 2011; von Gise et al. 2012; Del Re et al. 2013; Xin et al. 2013; ).
Recently, Yap was shown to cooperate with the transcription factor Pitx2 in regulating the expression of genes critical for maintaining redox balance to promote mouse heart regeneration (Tao et al. 2016 ). Studies of Hippo pathway function in development, regeneration, and disease in different organs are not discussed here, but recent reviews on those topics are available elsewhere (Morgan et al. 2013; Johnson and Halder 2014; Lin and Pu 2014; Yu et al. 2015; Zhou et al. 2015; Moya and Halder 2016; Xiao et al. 2016 ). Lats kinases have putative functions independent of the Hippo pathway or unrelated to Yap and Taz, implying that Lats kinases may have broader roles in regulating cell cycle machinery and mitotic fidelity and in maintaining genomic and protein stability. Genetic and biochemical studies in Drosophila have indicated that Warts, through a cell cycle-dependent phosphorylation event, functions as a negative regulator of the cell cycle and specifically interacts with Cdc2/cyclin to regulate checkpoints during mitosis ). In addition, Lats proteins are localized at centrosomes, which are responsible for spindle pole formation during mitosis and contribute to the organization of the mitotic spindle (Iida et al. 2004; Visser and Yang 2010) . Lats2 knockout cells exhibit centrosomal defects, such as centrosome amplification and fragmentation, cytokinesis defects, and genomic instability (McPherson et al. 2004; Yabuta et al. 2007) . Lats proteins can also interact with and regulate various actin and microtubule cytoskeletal proteins, such as Zyxin, LIMK1, and Ajuba, indicating roles for Lats proteins in regulating cytokinesis and cell migration (Hirota et al. 2000; Yang et al. 2004; Abe et al. 2006) . In addition, LATS2 was identified as a key component of retinoblastoma-induced senescence, with no connection to YAP or TAZ as effectors (Tschop et al. 2011) .
To date, few germline or somatic mutations in genes encoding Hippo pathway components have been discovered by using targeted and whole-genome sequencing. However, mutations in genes encoding NF2, LATS2, and SAV1 have been frequently identified in neurofibromatosis characterized by mesothelioma and malignant peripheral nerve sheath tumors (Harvey et al. We apologize to researchers whose work is not cited here due to space constraints and reference limitations. E, embryonic day.
2013; Johnson and Halder 2014) . In addition, the R331W missense mutation in YAP has recently been identified as a germline risk allele for lung adenocarcinoma .
Notably, heterozygous nonsense mutations of YAP1 have been identified in familial studies of variable phenotypes, such as orofacial clefting and intellectual disability; however, the mechanisms that cause these phenotypic alterations remain unclear (Williamson et al. 2014 ).
Regulation and Signaling Crosstalk of the Hippo Pathway
The Hippo pathway is regulated by a broad range of physiologic regulators, including cell polarity, the cytoskeleton, cell-cell contact, mechanical and hormonal signals, and genetic factors. The Hippo pathway functions as a central signal mediator and crosstalks with other major pathways, such as Wnt/β-catenin, TGF-β, Notch, and G protein-coupled receptor (GPCR) signals.
In what follows, we provide a simplified yet fundamental background of the complex regulation and signal crosstalk of the Hippo pathway, summarized in Figure 2 . More detailed reviews on this topic are available elsewhere (Varelas and Wrana 2012; Barry and Camargo 2013; Bernascone and Martin-Belmonte 2013; Morgan et al. 2013; Piccolo et al. 2014; Meng et al. 2016) . (Heallen et al. 2011 ). In addition, the deletion of Wnt/β-catenin in a Hippodeficient heart rescues its phenotypes, such as cardiomegaly and trabecular expansion (Heallen et al. 2011) .
Crosstalk between Wnt/β-catenin and Hippo Pathways
In the absence of Wnt signaling, β-catenin is degraded in the cytoplasm by a destruction complex that consists of factors including central scaffold protein Axin, glycogen synthase kinase-3 (GSK3), adenomatous polyposis coli (APC), protein phosphatase 2A (PP2A), and casein kinase 1α (CK1α). This destruction complex degrades β-catenin through the phosphorylation of β-catenin by GSK3 and the subsequent ubiquitination of β-catenin by ubiquitin ligase β-TrCP, leading to digestion by the proteasome. Independent from their roles as Hippo signaling effectors, YAP and TAZ are sequestrated within the β-catenin destruction complex and bind Axin to recruit β-TrCP to the complex, which is critical for β-catenin degradation (Azzolin et al. 2014 ). The β-catenin destruction complex degrades TAZ to keep it at low levels, which occurs though the bridging of TAZ to β-TrCP by phosphorylated β-catenin (Azzolin et al. 2012 ). In addition, Lats2 inhibits Wnt signaling by disrupting the interaction between β-catenin and BCL9, which occurs independent of its kinase function (Li et al. 2013) .
Crosstalk between the Hippo Pathway and Other Pathways
Evidence for crosstalk between the Hippo pathway and bone morphogenic protein (BMP) and TGF-β signaling has been shown by experiments revealing that YAP and TAZ bind directly to the linker region of both BMP and TGF-β Smads (Ferrigno et al. 2002; Varelas et al. 2008; Wrighton et al. 2008; Alarcón et al. 2009; Varelas et al. 2010) . During neural differentiation of mouse embryonic stem cells, YAP is required both for BMP Figure 2 . A model for the regulation and signaling crosstalk of the Hippo pathway. As shown in the art, the Hippo pathway is regulated by mechanical signals, microRNAs, and crosstalk with Wnt, bone morphogenic protein, and TGF-β pathways. In addition, many other signals, such as G protein-coupled receptor and Notch pathway signals, can regulate or crosstalk with the Hippo pathway. ECM, extracellular matrix. suppression and supporting Smad1-dependent transcription (Alarcón et al. 2009 ). TAZ and YAP have a noncanonical cytoplasmic function to retain SMAD2/3 in the cytoplasm, thereby suppressing TGF-β signaling (Ferrigno et al. 2002; Varelas et al. 2010 ). In addition, the binding of YAP to the inhibitory Smad7 protein enhances its inhibitory activity against TGF-β signaling, thereby reduces TGF-β receptor activity (Ferrigno et al. 2002) .
Recently, Hippo and Notch pathways have been shown to converge in the development of human hepatocellular carcinoma, the control of liver cell fate, and the regulation of cranial neural crest (CNC)-derived smooth muscle differentiation, primarily through Yap and Tead's direct regulation of Notch ligand Jagged1 and receptor Notch2 or their coregulation of downstream factors such as Cdx2 (Tschaharganeh et al. 2013; Rayon et al. 2014; Yimlamai et al. 2014; Manderfield et al. 2015) .
In addition, GPCRs have been reported to function upstream of the Hippo pathway. Several GPCRs signal through YAP/ TAZ; indeed, YAP/TAZ depletion was shown to inhibit cell proliferation and migration triggered by GPCR ligands (Mo et al. 2012; Yu et al. 2012) .
Mechanical Signaling and the Hippo Pathway
The Hippo pathway is regulated by cell adhesion and mechanical signals from the extracellular matrix (ECM). At high cell density, cell adhesion produces a growth inhibitory signal; in turn, Hippo signaling is activated and YAP is inhibited, although YAP overexpression is sufficient for overcoming this cell-contact inhibition ). The ECM is a key element of the architectural signals that inform cell decisions; however, how cells determine whether to respond to the ECM and in what manner is poorly understood. Recent studies have shown that Yap and Taz function in the nuclear transduction of mechanical and cytoskeletal signals in response to changes in ECM stiffness (Dupont et al. 2011; Fernandez et al. 2011; Sansores-Garcia et al. 2011; Wada et al. 2011; Aragona et al. 2013; Calvo et al. 2013) , shedding light on how intrinsic events affect the interpretation of extrinsic signals. The function of Yap/Taz in nuclear transduction in some cases may be independent of Hippo signaling and requires tension of actomyosin and Rho GTPase activity. Mechanical signals dominate as regulators of Yap/Taz over Hippo signaling, as evidenced by the finding that LATS1/2 inactivation does not increase YAP/TAZ nuclear localization in cells cultured with reduced mechanical stress (Dupont et al. 2011; Aragona et al. 2013) . Instead, under low mechanical stress, filamentous actin capping and/or severing proteins such as Cofilin, CapZ, and Gelsolin limit the activity of YAP/TAZ in cells (Aragona et al. 2013 ). In addition, in cancer-associated fibroblasts, YAP is activated by ECM stiffening, which in turn enhances actomyosin contractility by upregulating myosin regulatory light chain (MRLC, also known as MYL9) and promotes the protumorigenic properties of cancer-associated fibroblasts (Calvo et al. 2013 ).
miRNA-Mediated Silencing of the Hippo Pathway
Evidence for the epigenetic regulation of the Hippo pathway has recently emerged. MicroRNAs (miRNAs)-the small, noncoding RNAs that repress gene expression by decaying the targeted mRNA or by inhibiting its translation into proteinhave been identified that may have important roles in regulating the Hippo pathway. MiR-372 and miR-373, identified in a screen for oncogenic miRNAs in testicular germ cell tumor, neutralize p53-mediated cyclin-dependent kinase inhibition, possibly through the direct suppression of Lats2 expression (Voorhoeve et al. 2006) .
Genetic studies in an experimental myocardial infarction model in mice have shown that the transient reexpression of the miRNA cluster miR-302-367 via mimics increased cardiomyocyte proliferation, improved cardiac function, and reduced scar formation after heart injury. Importantly, these functions are most likely due to the repression of major Hippo signaling component genes, including Mob1b, Mst1, and Lats2 (Tian et al. 2015) .
Hippo Signaling in Craniofacial and Dental Development and Disease
Understanding the complex genetic architecture of craniofacial morphogenesis remains a challenge. During the last 2 decades, research in humans and animal models (e.g., chickens and mice) has advanced our understanding of the genetic basis of craniofacial development, particularly with respect to the roles of major signaling pathways, such as Bmp, sonic hedgehog (Shh), Wnt, Notch, and TGF-β pathways. Although the Hippo pathway has been shown to have pivotal roles in many different organs and tissues, as mentioned, its functions in craniofacial and tooth development and disease are largely unknown.
Hippo Signaling in Cranial Neural Crest Cells
CNC cells are a migratory cell population that originates in the dorsal neural tube and diversifies into multiple cell types, including smooth muscle cells, cartilage, bone, neurons, and glia. CNC cells are important for craniofacial development; the craniofacial skeleton, including the calvaria, mandible, and most midfacial bones, develops through the ossification of CNC-derived progenitor cells (Jiang et al. 2002; Chai and Maxson 2006) .
We recently investigated the function of the Hippo pathway in craniofacial development. To specifically and effectively inactivate Yap and Taz in CNC cells, we used Wnt1 Cre and Wnt1 cre2SOR drivers; the Wnt1 cre driver has been shown to express ectopic Wnt1 in the midbrain, whereas the Wnt1 cre2SOR driver has similar recombination characteristics but does not induce ectopic Wnt activity . All Yap homozygous knockout compound mutants showed an embryonic lethal phenotype by E10.5, with severe craniofacial defects, such as disrupted frontonasal and mandibular structures, hemorrhage, failed neural tube closure, and neural tube vessel regression . In contrast to Yap homozygous compound mutants, Taz homozygous and Yap heterozygous compound mutants showed no obvious defects before E10.5 but, at later stages, developed hydrocephalus, which is characterized by excessive cerebrospinal fluid accumulation and abnormal widening of the brain space . In mice, Yap/Taz deficiency significantly reduced proliferation and increased cell apoptosis in the CNC-derived craniofacial structures . In vitro studies with a stable, multipotent mesenchymal CNC cell line named O9-1 cells also indicated that proliferation was significantly reduced in Yap/Taz knockdown cells but was significantly increased in Lats1/Lats2 knockdown cells . In vivo and in vitro studies indicated that Yap/Taz inactivation resulted in a deficiency of CNC cells that differentiated into smooth muscle cells (Manderfield et al. 2015; Wang et al. 2016) . In CNC cells, Yap and Taz function dependently and independently of Tead to regulate the expression of downstream genes, including Notch target genes such as Jagged1 and transcription factors such as Foxc1, a gene implicated in human ocular and cerebellar malformations and in mouse vascular and hydrocephalus malformations (Manderfield et al. 2015; Wang et al. 2016) .
Hippo Signaling in Tooth Development
Molecular signals involved in tooth development are also commonly involved in orofacial development, as evidenced by the frequent concurrence of orofacial defects and tooth agenesis in humans and mice. A tooth is a typical ectodermal appendage structure that develops from the oral epithelium and neural crest-derived mesenchyme. Tooth development comprises multiple stages involving different events, such as cell fate determination, proliferation, migration, and differentiation, as well as epithelial mesenchymal interactions (Jernvall and Thesleff 2000; . Tooth development initiates from the oral epithelium, which thickens into a multilayered structure called a placode. At E12.5 in mice, the placode invaginates into the underlying mesenchyme and undergoes morphologic changes to form 2 epithelial protrusions at the distal end of the tooth germ . During the bud and cap stages, a key event is the formation of an enamel knot (EK) by E13.5, which regresses by E16. The EK, a structure considered as the tooth signaling center, regulates tooth morphogenesis and cusp growth. During tooth morphogenesis in mice, only 1 EK forms in incisors, whereas 2 EKs form in molars .
In a study of mouse incisor development, the control of Yap expression was time dependent during tooth development and correlated with the proliferation rate (Li et al. 2011) . Yap was expressed early on in most basal cells of the incisor dental epithelium, whereas at later stages, Yap was expressed mostly in the transit-amplifying cells, with high expression in the proliferating areas from the bud to eruption stages and low expression in slow-growing areas, such as the apical bud, stratum intermedium, and stellate reticulum (Li et al. 2011; . According to another study's findings, Yap was expressed in the dental epithelial and mesenchymal tissues of mice, and YAP overexpression in dental epithelium resulted in defects of tooth morphogenesis and EK patterning (Liu et al. 2014) . The overexpression of constitutively active YAP, driven by the human keratin 14 (K14) promoter, in ectoderm-derived epithelial tissues also resulted in death shortly after birth, most likely because of dehydration caused by skin defects. The teeth of mice overexpressing YAP had greatly widened dental lamina at E14.5, and tooth development either arrested at the cap stage or exhibited mislocated EKs and widened dental lamina at E16.5 (Liu et al. 2014) . Mice with Yap loss of function in the dental epithelium were recently shown to have a small tooth germ caused by reduced epithelial cell proliferation . In E14.5 tooth germ from mice overexpressing YAP and from Yap conditional knockout mice, Hoxa1 and Hoxc13 were identified as downstream targets of Yap in oral and dental epithelial tissues, the regulation of which is probably mediated by TEAD transcription factors .
Interestingly, nuclear YAP was shown to be present in EKs at low levels, and its localization is regulated by cell polarity mediated through αE-catenin . In contrast to the surrounding actively proliferating epithelium that supports continuous tissue growth, cells in the EK are postmitotic and are required for maintaining epithelial invagination and mesenchymal condensation during tooth morphogenesis. αEcatenin, encoded by Ctnna1, is the most abundant in epithelial tissues and is required specifically for the morphogenesis of ectodermal appendages . The conditional knockout of Ctnna1 in tooth germ epithelium by using K14-Cre resulted in the accumulation of nuclear YAP in the EK region and led to failed EK formation. Importantly, the deletion of Yap/Taz restored EK formation in Ctnna1 mutants. The function of YAP was shown to be more prominent than that of TAZ, given that Ctnna1 mutants with Yap knockout and Taz heterozygosity had restored tooth germs that continued to invaginate at E16.5, whereas Ctnna1 mutants with Taz knockout and Yap heterozygosity did not ).
Journey of Hippo Signaling Research
The initial discovery of Hippo kinases in Drosophila has led to an intensive boost in research efforts focused on revealing the mechanism and function of the Hippo pathway. Although interest in the field of Hippo research has rapidly escalated, it remains a young field when compared with those of other signaling pathways, such as Wnt and Bmp pathways, especially in craniofacial and tooth studies. Nonetheless, molecular, biochemical, and genetic studies in Drosophila and vertebrates have shown that the Hippo pathway has diverse and central roles in many physiologic contexts and that it regulates development and disease processes involving cell proliferation, fate decisions, differentiation, and survival. Precise control of the Hippo pathway is essential for normal craniofacial and tooth development, but the mechanisms are still largely unknown.
Recently, exciting work utilizing mouse genetics has revealed pivotal functions of the Hippo pathway in the regeneration of several mouse organs, including the heart, liver, and intestine, suggesting that the Hippo pathway is a promising therapeutic target for regenerative medicine. The specific expression of YAP in adult murine myocardium by using recombinant adeno-associated virus subtype 9 (AAV9) significantly improved cardiac function and survival rate after myocardial infarction . Importantly, AAV9 has been shown to be safe in humans, producing only a minimal immune response, and is thus a feasible therapeutic agent for clinical use. Investigating potential applications of the Hippo pathway in craniofacial and tooth regenerative medicine is an important area of study.
In addition, a challenging area of research involves the regulation and crosstalk of the Hippo pathway with other pathways during craniofacial and tooth morphogenesis. It is clear that normal craniofacial and tooth morphogenesis and development require signaling pathways to be organized into coherent networks, and the disorganization or interruption of these networks results in developmental abnormalities and disease. To date, many promising findings in other fields have indicated that the Hippo pathway interacts with other essential signaling pathways, but the regulation and crosstalk of the Hippo pathway in orofacial and tooth development remain largely unexplored. We believe that this area of research is at just the beginning of an arduously long journey but one with innumerable exciting discoveries and surprises ahead.
